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CALYCANTHINE. DISTILLATION WITH ZINC DUST.
Irving T. Beach, College of the Osarks ,Clarksville
(Paper presented at the 1940 meeting of the Academy)
The alkaloid, calycanthine, was first obtained by Eccles (1)
from Calycanthus glaucus. It was also studied by Gordln (2). The
molecular formula was established by Spaeth (3) as C22H28N4, wno
also prepared a dlmethlodlde.
The work to be reported here was started at Cornell Univer-
sity under the direction of the late Professor George Barger of
Edinburgh. The source material was the seeds of C. floridus ob-
tained from North Carolina. The extraction followed the usual
method. The ground seeds were first extracted with ether to re-
move fats and then with ethyl alcohol. Concentration of the al-
coholic extract and precipitation with ammonia gave a crude base
in a 1.4% yield.
The bulk of the extraction was carried out by the Parke-Davls
Co. through the courtesy of Dr. Oliver Kamm. The alcoholic con-
centrate which they returned was a dark viscous mass. The method
of purification found most satisfactory was to dissolve this ma-
terial in glacial acetic acid and pour the solution Into a large
volume of water. This treatment precipitated certain non-alkalol-
dal Impurities in filterable form. After filtration the base was
fractionally precipitated with ammonia. This product was still
dark colored and amorphous. After drying, itwas dissolved In
acetone and precipitated as sulfate by means of concentrated sul-
furlc acid in acetone. The salt was reconverted to the base which
was finally recrystalllzed from absolute alcohol. Ithad a melt-
ing point of 245° C, the figure given by Spaeth.
Distillation of the pure base with zinc dust yielded a vola-
tile product which proved to be ammonia, and an oil. The oil was
separated Into a basic and a non-basic fraction. The first was
Identified as lepidlne by comparison with a sample of that base
obtained by distilling cinchonine over litharge, the method des-
cribed by Hoogeboom. The two samples gave sulfates which had the
same melting point, and a mixed melting point showed no depres-
sion.
The non-basic fraction was characterized by a violently un-
pleasant odor typical of the lndoles. It was identified as 1,3-
dimethylindole by comparison with a synthetic product made from
methylphenylhydrazine and proplonlc aldehyde. Mixed melting point
determinations of the plcrates showed no depression.
While zinc dust distillation is admittedly drastic, and might
lead to deepseated reactions, some conclusions may be drawn re-
garding the constitution of the alkaloid. Ifwe assume that the
lepidlne and the dimethyl lndole represent two fragments of the
calycanthine molecule, all but two carbons and two nitrogens are
accounted for. Ifwe make the further assumption that the lndole
residue represents a carbollne group, as is often the case in al-kaloids, then there is but one nitrogen atom unaccounted for. In
correspondence with the author of this paper, Professor Barger
proposed a formula to meet these requirements. The point of at-
tachment of the two fragments was suggested by analogy with two
other alkaloids, evodlamine, and rutecarpine. This formula is
shown on following page.
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Experimental
Zinc Dust Distillation. Five grains of the pure base was mix-
ed with 100 grams of zinc dust and heated In a pyrex test tube on
a metal bath at 400° to 500° C. The distillate was collected, and
the uncondensed gases passed through dilute hydrochloric acid.
This acid solution was examined according to the method described
In Allen's Commercial Organic analysis (VI, 18) and found to con-
tain only ammonium chloride.
The oily distillate was treated with dilute hydrochloric
acid to remove basic constituents, and then extracted with ether.
Evaporation of the dried ether extract yielded a yellow oil having
an lndole-llke odor. This oil was distilled under reduced pres-
sure. At 2 mm. Itboiled at 130-132? C. The plcrate was prepared
by dissolving the oil In dry ether and adding an ether solution of
picric acid. To Induce crystallization Itwas found necessary to
add petroleum ether and cool to -15°. Red crystals were obtained
which melted at 137.5° (sealed tube). 1,3-Dlmethyllndole was syn-
thesized by the method of Degan (4). The plcrate was made In the
same manner as described above, and found to melt at 138° . The
melting point of a mixture of the two samples was 137.5° .
The acid solution containing the basic fraction was made al-
kaline and subjected to steam distillation. The distillate was
extracted with ether. The ether extract was dried with potassium
carbonate and the solvent evaporated, A yellow viscous oil with a
qulnollne-llke odor remained. A boiling point determination gave
282° . A sulfate of the base was prepared by adding a solution of
concentrated sulfurlc acid In absolute alcohol to an ether solu-
tion of the base. The sulfate was recrystalllzed from absolute
alcohol. The melting point was 219° . Some lepldlne was prepared
by the method of Hoogeboom (5). The sulfate, prepared and purl-
fled as Just described, melted at 219° . A mixture of the two
samples also gave 219° .
(1) Proc. Amer. Pharm. Assoc. 84, 382 (1888).
(2) Jour. Am. Chem. Soc. 2J, 144, 1418 (1905); 31, 1305 (1909);
33, 1625 (1911).(3^) Ber. 58, 2131 (1925). (4) Ann. 236. 163. (5) Rec. de Pay.
Bas. Z, 1.
54
Journal of the Arkansas Academy of Science, Vol. 2 [1947], Art. 18
http://scholarworks.uark.edu/jaas/vol2/iss1/18
